Nanostructure coated AZ31 magnesium cylindrical mesh cage for potential long bone segmental defect repair applications.
This current study is aimed towards the fabrication of AZ31 magnesium cylindrical mesh cage implant with circular holes for orthopedic applications. This mesh cage is coated with nanocomposite material containing polycaprolactone (PCL), pluronic F127 and nano hydroxyapatite (nHA) by electrospinning process. Morphology and composition were analyzed by various characterization techniques. Controlled degradation and weight loss of the nanocomposite coated samples in 28 days were observed when compared with uncoated samples in SBF (simulated body fluid). The nanocomposite coated material was not cytotoxic to MG63 osteosarcoma cells. The cell viability, morphology, ALP activity, calcium mineralization and collagen deposition were also better on this when compared to uncoated. Smooth and randomly deposited nanofibers on the mesh cage was observed and the contact angle indicated that the surface is hydrophilic with (initial contact angle of 55 ± 1° and after 10 s 0°) when compared to PCL (99°) coated surface. 2-5 fold higher mRNA expression levels of osteogenic genes namely ALP, BMP2, COL1 and RUNX2 was observed with nanocomposite coated scaffolds than uncoated and PCL coated samples in 14 days. These results indicate the potential use of the nanocomposite coated AZ31 cylindrical mesh cage for segmental bone defect repair and can be used as a degradable implant for orthopedic applications.